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(54) AIR-FUEL RATIO CONTROL DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable air-fuel ratio 
control which can make compatible both the 
reduction of NOx and the prevention of the 
generation of catalyst exhaust smell. 
SOLUTION: At the load operation of an engine for 
charging a battery during stopping, a target air-fuel 
ratio is made nearer to a rich side than a 
stoichiometric air-fuel ratio thereby carrying out the 
air-fuel ratio control (step S140), whereby an oxygen r 
amount in a three-way catalyst is changed so as to 
be far from the generation condition of NOx, and the 
NOx in exhaust gas is reduced. Together with this, by 
carrying out the air-fuel control for a predetermined 
time of A second from a charge starting time (steps 

S130, S150), the generation of the catalyst exhaust smell due to the exhaustion of oxygen 
in the three-way catalyst can be prevented. Accordingly, in charging of the battery during 
stopping, the air-fuel ratio control which can make compatible both the reduction of NOx 
and the prevention of the generation of the catalyst exhaust smell is realized. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air-fuel ratio control system of the internal combustion engine characterized by having 
an Air Fuel Ratio Control means to bring near predetermined time and a target air-fuel ratio by the 
rich side from theoretical air fuel ratio from the time of initiation of this load operation, and to 
perform Air Fuel Ratio Control in the air-fuel ratio control system of the internal combustion engine 
having an internal combustion engine and two sources of power of a motor, and the dc-battery that 
supplies power to this motor when carrying out load operation of said internal combustion engine 
during a stop. 

[Claim 2] Said Air Fuel Ratio Control means is the air- fuel ratio control system of the internal 
combustion engine according to claim 1 characterized by performing said Air Fuel Ratio Control 
when carrying out load operation of said internal combustion engine, in order to charge said dc- 
battery during a stop. 

[Claim 3] Said Air Fuel Ratio Control means is the air- fuel ratio control system of the internal 
combustion engine according to claim 1 or 2 characterized by setting it as the value which brought 
near said target air- fuel ratio by the rich side more greatly, so that there were many amounts of 
oxygen within a catalyst, and performing said Air Fuel Ratio Control. 

[Claim 4] Said Air Fuel Ratio Control means is the air- fuel ratio control system of the internal 
combustion engine according to claim 1 or 2 characterized by setting said predetermined time as a 
larger value, and performing said Air Fuel Ratio Control, so that there are many amounts of oxygen 
within a catalyst. 

[Claim 5] Said Air Fuel Ratio Control means is the air- fuel ratio control system of an internal 
combustion engine given in any 1 term of claims 1-4 which drive said internal combustion engine in 
a idle state during said stop, and are characterized by performing said Air Fuel Ratio Control when 
carrying out load operation. 

[Claim 6] Said Air Fuel Ratio Control means is the air- fuel ratio control system of an internal 
combustion engine given in any 1 term of claims 1-4 characterized by performing said Air Fuel 
Ratio Control when carrying out load operation of said internal combustion engine which is in idle 
operational status during a stop. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention — an internal combustion engine's air-fiiel ratio control system 
— it is related with the air-fuel ratio control system of the internal combustion engine of a hybrid car 
in detail. 
[0002] 

[Description of the Prior Art] In recent years, two sources of power, an internal combustion engine 
and a motor, are carried, and the hybrid car which switched those sources of power suitably 
according to the run state etc. is proposed. At the time of high-speed transit, it runs with an internal 
combustion engine, it is such a hybrid car at the low-speed transit time, and when an engine load is 
small, at the time of un-driving [ of an air conditioner ] etc. runs with a motor. Moreover, it is at the 
low-speed transit time, and when an engine load is large, it runs with a motor and an internal 
combustion engine at the time of the drive of an air conditioner etc. Moreover, although an internal 
combustion engine is usually automatically suspended at the time of a stop, even if it is under stop, 
when charge of a dc-battery is required, or when the air conditioner is driving, an internal 
combustion engine drives. However, by such intermittent engine halt, oxygen will be stored in the 
catalyst prepared in the flueway, and NOx in exhaust gas will increase. Based on the output of 02 
sensor, general technique carries out feedback control of the fuel oil consumption so that it may 
become the target air-fixel ratio to which the target air-fiiel ratio was set a little to the rich side from 
theoretical air fuel ratio, and the engine air- fuel ratio was set as the cure. Hereafter, this feedback 
control of air-fuel ratio is called "Air Fuel Ratio Control" for short. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, as mentioned above, in order to charge a dc- 
battery, when a generator is driven with an internal combustion engine during a stop, a load 
comparable as the time of 20 km/h transit may be applied to an internal combustion engine. Thus, 
when Air Fuel Ratio Control at the time of carrying out load operation of the internal combustion 
engine for dc-battery charge during a stop is performed with the target air-fuel ratio brought near by 
the rich side too much, it changes to an amounts of oxygen within catalyst exhaustion side as the 
rebellion, and there is a possibility that a catalyst exhaust air smell may occur. This is because NOx 
will occur if the oxygen within a catalyst is saturated, and a catalyst exhaust air smell will occur if 
the oxygen within a catalyst is conversely drained. In this way, if Air Fuel Ratio Control under stop 
is performed with the target air-fuel ratio brought near by the rich side too much in order to make 
NOx in exhaust gas below into a regulation value, NOx will decrease. However, a catalyst exhaust 
air smell will occur as the rebellion. In addition, although it is sensitive, even if NOx occurs shortly 
after the oxygen within a catalyst is saturated, a catalyst exhaust air smell is also a part depending on 
olfaction and the oxygen is drained to the saturation, it is not immediately detected (it is insensible). 
[0004] Moreover, 02 sensor formed in the downstream of a catalyst detects the amount of oxygen 
within a catalyst as a conventional technique, and what controls Air Fuel Ratio Control to rich/Lean 
based on this detected amount of oxygen is known. However, with this conventional technique, as 
mentioned above, when an internal combustion engine is suspended intermittently, the amount of 
oxygen within a catalyst changes with conditions before that halt. It is difficult for the reason that 
amount of oxygen is correctly undetectable to perform Air Fuel Ratio Control with which reduction 
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of NOx and generating prevention of a catalyst exhaust air smell are compatible this reason and 
immediately after starting. 

[0005] This invention was made paying attention to such a conventional trouble, and the purpose is 
in offering the air- fuel ratio control system of the internal combustion engine which made possible 
Air Fuel Ratio Control with which reduction of NOx and generating prevention of a catalyst exhaust 
air smell are compatible. 
[0006] 

[Means for Solving the Problem] Hereafter, the means and its operation effectiveness for attaining 
the above-mentioned purpose are indicated. In the air-fuel ratio control system of the internal 
combustion engine having an internal combustion engine and two sources of power of a motor, and 
the dc-battery that supplies power to this motor, invention concerning claim 1 makes it a summary to 
have an Air Fuel Ratio Control means to bring near predetermined time and a target air- fuel ratio by 
the rich side from theoretical air fuel ratio from the time of initiation of this load operation, and to 
perform Air Fuel Ratio Control, when carrying out load operation of said internal combustion engine 
during a stop. 

[0007] Since it changes to the side [ exhaustion /, i.e., keep away from the generating conditions of 
NOx, / in which / the amount of oxygen within a catalyst ] by bringing near a target air-fuel ratio by 
the rich side from theoretical air fuel ratio, and performing Air Fuel Ratio Control by this 
configuration, when carrying out load operation of the internal combustion engine during a stop, 
NOx in exhaust gas is reduced. It can prevent that the oxygen within a catalyst is drained and a 
catalyst exhaust air smell occurs with this by performing only predetermined time from the time of 
initiation of load operation of the Air Fuel Ratio Control. Therefore, Air Fuel Ratio Control with 
which reduction of NOx and generating prevention of a catalyst exhaust air smell are compatible can 
be performed. 

[0008] In addition, operation for driving a generator, although a dc-battery is charged during a stop, 
and operation for driving an air conditioner during a stop are included in "load operation" said here. 
Moreover, the "predetermined time" said here is set as time amount to which the catalyst exhaust air 
smell which the amount of oxygen within a catalyst is drained, and is generated does not give crew 
displeasure. 

[0009] In order that said Air Fuel Ratio Control means may charge said dc-battery during a stop, 
when invention concerning claim 2 carries out load operation of said internal combustion engine in 
the air- fuel ratio control system of an internal combustion engine according to claim 1, let it be a 
summary to perform said Air Fuel Ratio Control. 

[0010] In order to charge a dc-battery during a stop, when carrying out load operation of the internal 

combustion engine by this configuration, Air Fuel Ratio Control with which reduction of NOx and 

generating prevention of a catalyst exhaust air smell are compatible can be performed. 

[001 1] In the air- fuel ratio control system of an internal combustion engine according to claim 1 or 2, 

as for invention concerning claim 3, said Air Fuel Ratio Control means makes it a summary for 

many amounts of oxygen within a catalyst to set said target air- fuel ratio as the value more greatly 

brought near by the rich side, so that there are, and to perform said Air Fuel Ratio Control. 

[0012] By this configuration, the inclination which changes to a that amount's of oxygen exhaustion 

side becomes large, so that there are many amounts of oxygen within a catalyst. Thereby, even when 

there are many amounts of oxygen within a catalyst, the amount of oxygen can be early kept away 

from the generating conditions of NOx. 

[0013] Let it be a summary to set said predetermined time as a larger value, and to perform said Air 
Fuel Ratio Control, so that said Air Fuel Ratio Control means has many amounts of oxygen within a 
catalyst in the air- fuel ratio control system of an internal combustion engine according to claim 1 or 
2 as for invention concerning claim 4. 

[0014] Since predetermined time which performs said Air Fuel Ratio Control is lengthened more by 
this configuration so that there are many amounts of oxygen within a catalyst, even when there are 
many amounts of oxygen within a catalyst, that amount of oxygen can be early changed to the side 
[ exhaustion / side /, i.e., keep away from the generating conditions of NOx, ]. 

[0015] When said Air Fuel Ratio Control means drives said internal combustion engine which is in a 
idle state during said stop and you carry out load operation of the invention concerning claim 5 in the 
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air- fuel ratio control system of an internal combustion engine given in any 1 term of claims 1-4, let it 
be a summary to perform said Air Fuel Ratio Control. 

[0016] When charge of a dc-battery is needed during a stop, the internal combustion engine in a idle 
state is driven and that charge is performed by this configuration, the optimal Air Fuel Ratio Control 
with which reduction of NOx and generating prevention of a catalyst exhaust air smell were 
compatible can be realized. 

[0017] Let it be a summary for invention concerning claim 6 to perform said Air Fuel Ratio Control 
in the air- fuel ratio control system of an internal combustion engine given in any 1 term of claims 1- 
4, when said Air Fuel Ratio Control means carries out load operation of said internal combustion 
engine which is in idle operational status during a stop. 

[0018] By this configuration, charge of a dc-battery is needed during a stop, and when the internal 
combustion engine in idle operational status performs that charge, the optimal Air Fuel Ratio Control 
with which reduction of NOx and generating prevention of a catalyst exhaust air smell were 
compatible can be realized. 
[0019] 

[Embodiment of the Invention] One operation gestalt which applied the air-fuel ratio control system 
of the internal combustion engine concerning this invention to the hybrid car hereafter is explained 
based on a drawing. 

[0020] Drawing 3 shows roughly the engine (internal combustion engine) and drive system of a 
hybrid car. Two sources of power, an engine 10 and a motor 12, and the dc-batteiy (Maine dc- 
battery) 42 which supplies power to this motor 12 are carried in the hybrid car shown in this 
drawing. Moreover, it is prepared in the power transfer system which tells the power of an engine 10 
to a driving wheel 15, and the hybrid car is equipped with the engine speed in the infinitely variable 
device 20 which can be changed into a stepless story. 

[0021] This infinitely variable device 20 is divided into the generator 1 1 which drives a motor 12 
with the power which had and generated the generation-of-electrical-energy function, the path which 
carries out the direct drive of the driving wheel 15 for the power which an engine 10 generates, and 
the path which makes a generator 1 1 drive and generate, and is equipped with the power division 
device 13 which can be transmitted. 

[0022] The inverter 40 is connected to the generator 1 1 and it may have comes to change the 
rotational speed of this generator 1 1 with the control signals inputted into this inverter 40 freely by 
carrying out inverter control of the generator 1 1 . 

[0023] The inverter 41 is connected also to the motor 12 and it may have comes to change the 
rotational speed of this motor 12 freely by carrying out inverter control of the motor 12. Moreover, 
an inverter 41 is connected to a generator 1 1 and a dc-battery 42, and a motor 12 can be driven with 
either [ at least ] the power generated with the generator 1 1, or the power of a dc-battery 42. 
[0024] In addition, according to the run state of a car, or the remaining capacity of a dc-battery 42, a 
generator 1 1 is driven under the power of an engine 10, is generated, and charges a dc-battery 42 
with this power. Moreover, the energy which the motor 12 also performed the regeneration 
generation of electrical energy by functioning as a generator at the time of moderation and braking 
etc., and collected is stored in a dc-battery 42. 

[0025] The power division device 13 consists of Sun Geer connected with the generator 1 1, a ring 
gear connected with the motor 12, and an epicyclic gear which consists of a planetary carrier 
connected with crankshaft 10a of an engine 10. On the planetary carrier, two or more planetary gears 
are supported pivotable, Sun Geer and a ring gear did and each planetary gear meshes with both 
gears. 

[0026] Thus, by the constituted infinitely variable device 20, at the "time of starting" of an engine 
10, since the driving wheel 15 has stopped, it is stopped by the ring gear (a motor 12, driving wheel 
15). If a generator 1 1 is made to rotate Sun Geer here by energizing the current stored in the dc- 
battery 42, an engine 10 will rotate. At this time, the generator 1 1 is used as a starter motor. 
[0027] At ""the time of start and low-speed transit"", actuation of an engine 10 is stopped and a 
driving wheel 15 is driven only with the power of a motor 12. The generator 1 1 is raced at this time. 
An engine 10 operates at "usually, the time of transit", and the power is transmitted to a driving 
wheel 15 through the power division device 13 and a reducer 14. Moreover, the power of an engine 
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10 is transmitted also to a generator 1 1 through the power division device 13, and a generation of 
electrical energy is performed by this generator 1 1 . And the power generated with the generator 1 1 is 
supplied to a motor 12, this motor 12 drives, and the driving force of an engine 10 is assisted. 
Moreover, at the "times of a heavy load" at the time of full open acceleration etc., the power from a 
dc-battery 42 is also supplied to a motor 12. 

[0028] Thus, adjustment has become possible suitably according to the power division device 13 
about the rotational speed of an engine 10 by controlling the inverters 40 and 41 of the infinitely 
variable device 20 by ECU 16, and adjusting the amount of generations of electrical energy and 
rotational speed of a generator 1 1. That is, the rate of the power transfer between both paths can be 
suitably changed so that the actuation effectiveness of an engine 10 may consider as max. 
[0029] Drive connection of the crankshaft 10a of an engine 10 is carried out at various auxiliary 
machinery, such as a compressor for air conditioners (illustration abbreviation), and these auxiliary 
machinery operates under the power of an engine 10. 

[0030] The 31 air flow meter air cleaner 32 and the throttle valve 33 are formed in the inhalation-of- 
air path 30 of an engine 10 sequentially from the upstream. The closing motion drive of the throttle 
valve 33 is carried out by the throttle motor which is not illustrated, and the air content (inhalation 
air content) inhaled by the engine 10 through the inhalation-of-air path 30 by this is adjusted. This 
inhalation air content is detected by the air flow meter 32. 

[0031] The three way component catalyst 51 which promotes oxidation of the unburnt component in 
exhaust gas (HC, CO) and reduction of nitrogen oxides (NOx) to coincidence is formed in the 
flueway 50 of an engine 10. Based on the residual oxygen density in exhaust gas, 02 sensor 52 by 
which a theoretical-air- fuel-ratio twist also detects Rich or Lean is formed in the upstream of this 
three way component catalyst 5 1 in the air-fuel ratio (A/F). 

[0032] Moreover, the electronic control (ECU) 16 is carried in the hybrid car. From this ECU 16, a 
control signal is outputted to inverters 40 and 41, respectively. Moreover, the signal outputted from 
various kinds of sensors is inputted into ECU 16 besides the signal showing the inhalation air content 
detected by the air flow meter 32. As such a sensor, the throttle opening sensor 17, the intake- 
pressure sensor 18, the crank angle sensor 19, the speed sensor that is not illustrated, the accelerator 
opening sensor 39, and the knock sensor 49 grade are prepared. The throttle opening sensor 17 
detects the opening (throttle opening) of a throttle valve 33 which adjusts an inhalation air content. 
The intake-pressure sensor 18 detects the intake pressure in the inhalation-of-air path 30. 
[0033] the crank angle sensor 19 — crankshaft 10a - a predetermined include angle — for example, a 
pulse signal is outputted whenever it rotates 30 degrees. In ECU16, an engine speed is computed 
from the pulse signal outputted from the crank angle sensor 19. A speed sensor detects the travel 
speed (vehicle speed) of a car. The accelerator opening sensor 39 detects the amount of treading in of 
an accelerator pedal (accelerator opening). And a knock sensor 49 detects knocking of an engine 10. 
[0034] Based on the detecting signal of these various sensors, ECU 16 carries out actuation control of 
an injector 36, the ignitor 37, etc., and performs fuel-injection control which controls injection 
quantity, fuel injection timing, etc. of the fuel injected from the stage (ignition timing) to perform 
ignition by the ignition plug 38, or an injector 36. 

[0035] Moreover, ECU16 performs Air Fuel Ratio Control. In order to heighten oxidization / 
reduction capacity by the three way component catalyst 51, it is necessary to control an air- fuel ratio 
(A/F) for the fuel condition of an engine 10 near the theoretical air fuel ratio (window). However, by 
hybrid car like this example, as mentioned above, oxygen is stored in a catalyst by suspending an 
engine 10 intermittently, and there is a property that NOx in exhaust gas increases. Therefore, in this 
example, a target air- fuel ratio is set a little to a rich side from theoretical air fuel ratio, and Air Fuel 
Ratio Control which carries out feedback control of the fuel oil consumption based on the output of 
02 sensor 52 is performed so that an engine air-fuel ratio may turn into a target air-fuel ratio. 
[0036] Moreover, when charge of a dc-battery 42 is needed during a stop, ECU 16 operates an engine 
10 and makes a generator 1 1 drive for the charge. In this way, when carrying out load operation of 
the engine 10 during a stop, ECU 16 brings near predetermined time and a target air-fuel ratio by the 
rich side from theoretical air fuel ratio from the time of initiation of this load operation, and performs 
Air Fuel Ratio Control. 

[0037] ECU16 is equipped with memory 16a which carries out storage maintenance of the program 
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for performing these control, the map for an operation, the data computed on the occasion of 
activation of control. In addition, as mentioned above, by the hybrid car of this example, an engine 
10 is usually automatically suspended at the time of a car stop. Moreover, even if it is under stop, 
when a dc-battery 42 needs to be charged, or when the air conditioner is driving, an engine 10 drives. 

[0038] Next, the Air Fuel Ratio Control processing under stop which ECU 16 performs is explained 
based on drawing 1 . ECU 16 repeats the routine of the Air Fuel Ratio Control processing shown in 
drawing 1 a predetermined control period, and performs it. 

[0039] First, at step SI 00, it judges whether the car has stopped or not. The vehicle speed with which 
this judgment is detected for example, with the above-mentioned speed sensor (illustration 
abbreviation) is judged as the car having stopped by "0", when a parking location or a shift lever is 
judged as a side brake lever being in P position. If judged with the car having not stopped, it will 
progress to step 1 10. At this step, counted value of the charge condition continuation counter ecchg 
is set to "0." 

[0040] If judged with the car having stopped at step SI 00, it will progress to step SI 20. It is judged 
at this step SI 20 whether the dc-battery 42 is charged. It will be started if ECU16 detects charge of 
the dc-battery 42 under stop with the output of the dc-battery electrical-potential-difference sensor 
which does not illustrate that battery voltage fell to the predetermined lower limit, and the judgment 
result of step S 1 20 is set to YES . 

[0041] Charge of a dc-battery 42 is continued after the charge initiation until ECU 16 detects that 
battery voltage rose to the predetermined upper limit with the output of a dc-battery electrical- 
potential-difference sensor. Therefore, after charge initiation of a dc-battery 42 is judged to be 
"under charge", and progresses to step 130 until battery voltage reaches a predetermined upper limit. 
On the other hand, detection of that battery voltage rose to the predetermined upper limit advances it 
to the above-mentioned step SI 10 after the charge initiation. 

[0042] In addition, when the judgment result of step SI 20 is set to YES in the condition that the 
engine 10 has stopped during a stop, ECU16 outputs a control signal to an injector 36, an ignitor 37, 
etc., performs the above-mentioned fuel-injection control, and makes an engine 10 drive. By this, the 
power of an engine 10 is transmitted to a generator 1 1 through the power division device 13, a 
generation of electrical energy is performed by the generator 11, and a dc-battery 42 is charged by 
the power being supplied to a dc-battery 42. 

[0043] On the other hand, also when the judgment result of step SI 20 is set to YES in the condition 
that idle operation of the engine 10 is carried out during the stop, the power of an engine 10 is 
transmitted to a generator 1 1, and the power generated with the generator 1 1 is supplied to a dc- 
battery 42, and is charged. If charge of a dc-battery 42 is started as mentioned above and the 
judgment result of step 120 is set to YES, the increment of the counted value of the charge initiation 
point in time to the charge condition continuation counter ecchg is carried out from "0." 
[0044] If charge of a dc-battery 42 is started and it progresses to step 130, it will be judged whether 
the counted value of the charge condition continuation counter ecchg became beyond predetermined 
time (here A seconds). If it progresses to step SI 40 and the counted value becomes A seconds or 
more when the counted value is less than A seconds, it will progress to step 150. 
[0045] At step SI 40, ECU 16 is made to perform Air Fuel Ratio Control at the time of carrying out 
load operation of the engine 10 with the target air- fuel ratio brought near by the rich side from 
theoretical air fuel ratio, in order to charge a dc-battery 42 during a stop. That is, "rich ****" is 
permitted. In this way, in order to charge a dc-battery 42 during a stop, Air Fuel Ratio Control at the 
time of carrying out load operation of the engine 10 in a idle state or idle operational status is 
performed with the target air- fuel ratio brought near by the rich side. 

[0046] Thereby, the amount of oxygen in a three way component catalyst 51 is changed to the side 
[ exhaustion / side /, i.e. keep away from the generating conditions of NOx, ]. For example, when 
many amounts of oxygen are stored as are shown in drawing 2 , and Signs a and b show in a three 
way component catalyst 51 at the charge initiation time (charge start), as the amount of oxygen 
shows as an alternate long and short dash line or a continuous line, it changes to the side 
[ exhaustion / side /, i.e. keep away from the generating conditions of NOx, ]. Thereby, NOx in 
exhaust gas comes to be reduced. 
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[0047] During such Air Fuel Ratio Control, if the predetermined time for A seconds passes since the 
time of charge initiation of a dc-battery 42, the judgment result of step SI 30 will be set to YES, and 
will progress at step S150. At this step S150, ("rich ****") is forbidden for performing Air Fuel 
Ratio Control with the target air-fuel ratio brought near by the rich side from theoretical air fuel 
ratio. He is trying for the amount of oxygen in the three way component catalyst 51 which was 
changing to the exhaustion side by this as the alternate long and short dash line or continuous line of 
drawing 2 showed not to change to an exhaustion side any more. 

[0048] In this way, Air Fuel Ratio Control made into "rich ****" is performed until the 
predetermined time for A seconds passes since the time of charge initiation of a dc-battery 42. In 
case load operation of the engine 10 is carried out by this until battery voltage reaches a 
predetermined upper limit, the amount of oxygen in a three way component catalyst 51 is drained, 
and he is trying for a catalyst smell not to occur. 

[0049] In addition, if Air Fuel Ratio Control is performed with the target air-fuel ratio brought near 
by the rich side at the time of charge initiation when there are few amounts of oxygen in a three way 
component catalyst 51 as the sign c of drawing 2 shows, the amount of oxygen will change, as the 
broken line of drawing 2 shows. In this case, that amount of oxygen is temporarily drained, and a 
catalyst smell generates it. When the predetermined time for A seconds has passed since the time of 
charge initiation, the drained amount of oxygen is again stored in the three way component catalyst 
51, and a catalyst exhaust air smell stops however, occurring by forbidding "rich ****." And a 
catalyst exhaust air smell is that which is not what it generates and crew senses the smell immediate 
as (it is insensible), and even if a catalyst exhaust air smell occurs temporarily, there is especially no 
problem. 

[0050] The processing shown in drawing 1 is once ended after activation of step 140. According to 1 
operation gestalt constituted as mentioned above, the following operation effectiveness is done so. 
(b) In order to charge a dc-battery 42 during a stop, when carrying out load operation of the engine 
10, bring near a target air- fuel ratio by the rich side from theoretical air fuel ratio, and perform Air 
Fuel Ratio Control (step S140). This changes to the side [ exhaustion /, i.e., keep away from the 
generating conditions of NOx, / in which / the amount of oxygen in a three way component catalyst 
51 ], and NOx in exhaust gas is reduced. It can prevent that the oxygen in a three way component 
catalyst 51 is drained, and a catalyst exhaust air smell occurs with this because only the 
predetermined time for A seconds performs the Air Fuel Ratio Control from the time of charge 
initiation (at the time of initiation of load operation) (steps SI 30 and SI 50). Therefore, in case a dc- 
battery 42 is charged during a stop, Air Fuel Ratio Control with which reduction of NOx and 
generating prevention of a catalyst exhaust air smell are compatible can be performed. 
[0051] (b) The operation effectiveness of the above-mentioned (b) becomes especially effective in a 
hybrid car with a small capacity of a Maine dc-battery like a dc-battery 42. That is, by the hybrid car 
with the small capacity, there is a disadvantageous factor, like the time amount rate depending on the 
engine in power which drives a car is long. So, by the hybrid car with a small capacity of the Maine 
dc-battery, there is an inclination to set a target air-fuel ratio to a rich side more, rather than a hybrid 
car with the large capacity. In this way, when Air Fuel Ratio Control is performed with the target air- 
fiiel ratio brought near by the rich side too much, there is a possibility that the catalyst exhaust air 
smell in a three way component catalyst 5 1 may occur. In case the Maine dc-battery is charged 
during a stop by applying this invention to a hybrid car with a small capacity of such a dc-battery, 
reduction of NOx and Air Fuel Ratio Control which prevented generating prevention of a catalyst 
exhaust air smell effectively can be performed. 

[0052] (c) If the predetermined time for A seconds passes since the time of charge initiation of a dc- 
battery 42, he is trying to forbid "rich ****" during Air Fuel Ratio Control which brought near the 
target air-fuel ratio by the rich side from theoretical air fuel ratio (step SI 50). By this, as the alternate 
long and short dash line or continuous line of drawing 2 shows, it is prevented that the amount of 
oxygen in the three way component catalyst 5 1 which was changing to the exhaustion side changes 
to an exhaustion side more than it, and it can prevent that a catalyst exhaust air smell occurs at the 
time of charge of a dc-battery 42. That is, the amount of oxygen in a three way component catalyst 
5 1 is maintainable to the field from which it separated, respectively from the generating conditions 
of NOx, and the generating conditions of a catalyst exhaust air smell. 
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[0053] In addition, with the 1 above-mentioned operation gestalt, steps S130, S140, and S150 of 
drawing 1 are equivalent to the Air Fuel Ratio Control means. 

Although 1 operation gestalt of this invention was explained beyond the [modification], the 1 above- 
mentioned operation gestalt can also change and carry out the configuration, as shown below. 
[0054] - This invention is widely applicable to the hybrid car which has a different configuration not 
only from the hybrid car shown with the 1 above-mentioned operation gestalt but its car. In short, 
two sources of power, an engine 10 and a motor 12, and dc-battery 42 grade are carried, and this 
invention is widely applied to what carries out load operation of the engine, in order to charge a dc- 
battery during a stop. 

[0055] - Although he is trying to set a target air-fuel ratio as a fixed value with the 1 above- 
mentioned operation gestalt in case a target air-fuel ratio is brought near by the rich side from 
theoretical air fuel ratio and Air Fuel Ratio Control is performed, this invention is not limited to this 
configuration. For example, you may make it bring near a target air- fuel ratio by the rich side more 
greatly, so that there are many amounts of oxygen in a three way component catalyst 5 1 . By this 
configuration, the inclination which changes to a that amount's of oxygen exhaustion side becomes 
large, so that there are many amounts of oxygen within a catalyst. Thereby, even when there are 
many amounts of oxygen within a catalyst, the amount of oxygen can be early kept away from the 
generating conditions of NOx. 

[0056] - Although only the predetermined time for A seconds is made to perform Air Fuel Ratio 
Control which brought near the target air-fuel ratio by the rich side from theoretical air fuel ratio 
from the time of charge initiation with the 1 above-mentioned operation gestalt, this invention is not 
limited to this configuration. For example, predetermined time is set as a larger value and it may be 
made to perform the Air Fuel Ratio Control, so that there are many amounts of oxygen in a three 
way component catalyst 51. By this configuration, even when there are many amounts of oxygen 
within a catalyst, that amount of oxygen can be early changed to the side [ exhaustion / side /, i.e., 
keep away from the generating conditions of NOx, ]. 

[0057] - Although a target air-fuel ratio is brought near by the rich side and it is made to perform Air 
Fuel Ratio Control with the 1 above-mentioned operation gestalt in case load operation of the engine 
10 is carried out in order to charge a dc-battery 42 during a stop, this invention is not limited to this. 
For example, when performing load operation for driving an air conditioner during a stop, the same 
effectiveness as the case of charge is acquired by bringing near a target air- fuel ratio by the rich side 
from theoretical air fuel ratio, and performing Air Fuel Ratio Control. 

[0058] - With the 1 above-mentioned operation gestalt, although 02 sensor 52 is formed only in the 
upstream of a three way component catalyst 51, 02 sensor is formed also in the downstream, and 
also when performing Air Fuel Ratio Control based on one [ at least ] output of both 02 sensor 52, 
this invention is applied. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The flow chart which shows Air Fuel Ratio Control under stop performed with 1 
operation gestalt of this invention. 

[Drawing 2] The explanatory view showing signs that the amount of oxygen within a catalyst 
changes with these Air Fuel Ratio Control. 

[Drawing 3] The outline block diagram showing the engine and drive system of a hybrid car 
concerning 1 operation gestalt. 
[Description of Notations] 

10 [ - Dc-battery. ] - An engine, 12 - A motor, 16 - An electronic control (ECU), 42 
[Translation done.] 
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jhi"-5) J: ■? IZLTV^ Uf'^S15 0) o ^tUCi 
») , HI 2 j£&i&5fcv»l±!tjgl-Cjj?-r «fc "5 CttfSflflKge 

[0 0 5 3] Jtffi— mfcJBSlTNi, El 1 <E>*-r y 

i 3 o. s i 4 oRirs i 5 

LTHiSI-aifc if^. 

[0054] • #$&9§wt, jwe-iijbkb-c*1->w r 
»9i«U ^>->*>i OXUTUMSU 2(7?2ooKj^ii % 
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[0 0 5 5] ■ ±ie-HJfeJ&Sn?ti\ S«XSttJtfr9» 

^i±co#^:irpi^?n.^v^ 0 ■pijx.jf, =7c®^5 irt 

[0 0 5 6] • ±E-SOt^SBT?tt. ltRa**Jt*3K 

i,tz<DmmzwL&2i\%^ 0 mx.\z, =mm 5 ii*i?> 

tt**3S«^v» « 4T3f 36Wf W * £ "3 * # v»ifi KKjg L X * 
ffiOlC, tib*»N0x it 3*»t HO K ¥ < 

20 gs-rbs-^a- t^T^^o 

[0 0 5 7] • IMH-nffiMmx- 1±, #*4 J tcvN i -7 r 'J 
4 2 ^?E^-r-5^:J6lCJi> 1 0 SrMStetSK 

[0 0 5 8] • _tB-*ttJB»T?«U H7nfebj« 5 1 ^± 
30 i?i£f!l^cD*0 2 -t>* 5 2 4rgg»tT****, -E-^TSIffl 
IC^O 2-ir>-9-*^:ft, M0 2t>t5 2 <^)^^ < t t> 

-^w mti \zm-3^x&Mitftm ^'tfn m&\z i> *%.m 

[01] ^^O-HM^Sr-fir^^^l-iJita^ 

[0 3] -%mm k« k^m<o-i- > ->* 
i o-x>y>, 1 2 •■•*»«, 1 6 -w^wmmw. 
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(51)Int.Cl. 7 ifcSlJIfi-S§- FI 7-^-F-(##) 

F 0 2 D 41/14 3 10 F 0 2 D 41/14 3 1 0 B 

// B 6 0 K 6/02 Z H V B 6 0 K 9/00 ZHVE 

<72)«9J# (72)^9J# JKB9 ^ 
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(72)«9i# Sfi mk F 
(72) «W# m 



3G091 AA02 AA17 AB03 BA14 BA20 
CB02 DA02 DA06 DB11 DC03 
EA01 EA05 EA06 EA07 EA12 
EA34 EA39 FA06 FA12 FB12 
GA06 HA36* 

3G093 AA07 BA20 CA04 CA08 DAOl 
DA03 DA06 DA07 DA09 DA11 
DB05 EA04 EC01 FA07 FB01 

3G301 HA01 JA25 KA07 KA10 KA28 
LB01 LC01 MA01 NA08 ND02 
NE01 NE13 NE16 NE23 PA01Z 
PA07Z PA11Z PC08Z PD02Z 
PE01Z PE03Z PF01Z PF03Z 
PF12Z 



